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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an iron-base sintered alloy material for valve seat, 
excellent in wear resistance and thermal settling resistance. 

SOLUTION: Cr-Mo-Si-Co alloy grains are dispersed as hard grains in a matrix phase by 10 
to 30% in the area ratio, and also porosity is regulated to 1 to 10% in the volume ratio. 
Grains of one or £2 solid lubricants selected from sulfides such as MnS and MoS2, and 
fluorides such as CaF2 can be dispersed by 0.1 to 5.0 wt.%. It is preferable to 
manufacture the alloy material by kneading and molding raw material powders and 
successively passing the resultant green body through a primary sintering stage, a 
repressing/forging stage where repressing by press or squeezing by roll forging is done, 
and a secondary sintering stage. 
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^fftfeot. mtmnn^bLx. &■- Mo-si- 
vtmrnx- i -10%-cft & z. t znmb-t&^/i-yy- 

**, MM%X\ Cr : 1.0 —5.0 %, Mo : 4.2 —15.0%, 
Si:0.3— 1.2 %, Co : 9.0 —30.0%, cfeiU'Cu, V, W 

^a^^^m/t iffli^i2aj.jLh^-^itro.5 — 

10. 0%-lr^f L . »gftfi*H«W iZFefr ^SKJSU 
Mie@«^^fc UTQ— Mo-Si -Co3fi^Aa^*HW* 
-T10-30%#BX£ , ^fL$* { *«$T 1 -10%T* 

5.o mm%ft&z^tzh<7)T'fo&ztz^b-thstm 

5 ^Stm^: 1 «2 fcfci 2 «&±T'ft SUftfcil 3 
[|f*JS5 3 Jgfm v 2:^StC3t^L. ESS • f&MLEL 

tinman t , msmw z ®mmmm>x*<x)o 

-1200^C<Oia«l5H^jD^L-MSig?^T i<x%mfez% 

h i ftMisist . is i mmwzmmttztegm us 

SEf 4 Jt ttiOSJt* £ fitH«ffl*4«"C1000~120(rC<O 

i&m&MX'tmt h 2 »MsBis fc*»^=5r*;fc*wa 
w&f-wik mtmmmt c^it*^ l , mm%x\ 

*ifi#c1ft£45.0— 84.5%i:, Cr, Mo, Si, Co, Cu, V , W 

co o -hfr^ztitz i tz a 2 ma±.(o^7tmm^ 

-&ff-»Tt).5-10.0%i: , WK&?tib LTCr-Mo-Si 
- Co*^3fef!tP» £ 15 . 0-40 . 0% b L , ft & 

Sfe(ca#*ii»ffl»*. 0.1 —5.0 %£, £ffi-£U ?I 
L i cOT-ft ^»^i:Sr4«Si:-r«. If #JH 5 fcieWov 

[ If 7 ] iwlSM£M»# , S*%-C'MtT"0 . 5 -1 

x-h h &&msii: , b mnm- » t mtmmm 

»fctf>-&tf-*JC*f U M%-C, 45.0—84.5%, 
?»4: LTCr-Mo-Si - Co^&&^& b W 

mk=f-®b wmmm t n^mmzn Lmmxx- , 1 
5 . 0-40. 0% b , » £ v Hi $ & (cBBftiffiiHm& £ma% 

T-0.1 -5.0 %t, £ffi-£U m&Ltzi><7>X'h&Z\b 

ztm b-t&mmm 5 izmmco; <?>vy- hmmm%m 

[|»*3S8 ] If *if 1 =5rV> L4«7)V»-rii*HCl2a^N* 



[000 13 

0, b< t«Wiw\';uyy- h {c^a^^HS 
[00023 

t^^m-tlim^iB-oX^y'Jyco^v yy-^y 
Yiz&xztixtimztixztz. A/t-T'v—Ma, wife 
14, Hfie&tt. wAtt{3Sni.T, im-nx°ibh>^v7* 

[00033 ftjfiti, etft^xy^'yicfc^T , 
-ft, isiifcti-ft:, Pffi^*x^4b, «»i6i±»fc:*H-*iS# 

ffly 2^ - h c*f lt t , i>m.Lx m l v 
-m&i±zit&<i!&w±txt<fi:. f^mmmm^^yy 

- httb *'v u ynyisyizmixtePbttzte 

Pb^z-trnzttmrntw. ztz^i—viv^yvy 
izjs^xitMtiisw 4 %b*<r)ffltmw-mi,zmmzti 

XZfz. mttX* ^fMBS62-202058 ^^C, Fe-C- 
Co -N i %mm.n*t,ZFe - Mo«S^ H J; t>'Fe- Wfif*> A> 

ikm s m^ztix^&. 

[0004 3 

[ mwmfc LX ?b~f-&MM] Lip t tctfh , fiKf$b 
*<mbLWm3Xh<D±&Zi>tct>-fdt. matsti 

tzpb&xmzimx'h h tz&bw%^mitiz mmt s s 
temLtzs^uyy- bx-ii. m&^v wx-y-yyizm 

m LtzWr&lzWm^tz 0 tt**i*i±-^4 1 v ^ S&*(ift & 
x-f — *£)V3zy¥yA yf—9^<y")vy—v<r>x 
o%mrni±X'wm&'j?%^mijiX'i l i. Pb-simcoxotc 

[00053 *»hh«. ±MLtzmmmv>wm&tt 
mztm l , Pb*?fiKis-&A«4: mwvj±<?>mfsm<& 

[00063 

mMzm®.-f$>tzMz8mmMLtzm$k. tkmm<&& 
tt<7)wm*izmm®.? b txcr-Mo-si -co^&a^ 
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^m-tztizXK). naimvi&TL. qammzsmfc 

mmzm-i ?bj£ s titz t e>x$> h „ 
[ooo7] -tzh-h. *%>wm. mmwzi$Mm? 

LT, Cr-Mo-Si-Co^-^l4^^®«^t'10-30%^ 
^o^fL^^W^T- 1 ~10%T'S>S ; t £W 

0 S4%#&£-££.rfc##f4L<. 4*:. 

h*t'<vmtm<7) o -hfr^mtfixtz i 2«jjjul 

[0008] *fc*»W±, «J6ffl+fc:«»K J P£a« 

i®M<7)imU)K MM%X\ Cr : 1.0 —5.0 %„ Mo : 4.2 
—15.0%. Si:0.3— 1.2 %, Co : 9.0 —30.0%, 
Cu, V. W, <0d^*»<3a«r*lfel«4fcti2llUUiS- 
•^W-C'0. 5 -10. 0%^ t«a53^mWtCFej&»4,^r Sffl 
j££*U MlB^K&^t L"CCr-Ho-Si-Cw&£&*fc 
^£M«¥T'10-30%#ft$-£, #>o^?L*#f*1»T' 

1 — io%Tft * i t ^li -r^^vprv— hffl^sM 

fWSRfffja^SrO.l -5.0 .Ti:a*#4 

l<, mmmftmrnrnzMiis , mos 2 

1 «4 fcii 2 aULht -f h cotfii. w 
[ 0 0 0 9 ] 4*:, #»BJ§«, KPH»t^Sfc:3(SKL, 

#H^>f T-900 — 1200'COvSJSefflKjD^ U&HSS -frT 

i #*s*£fr£ft£ i Kmmjimt , is 1 aaas«c«:SE 

iooo-i2oox:oajsafaiB-ctt*st-4 2<WHasiiii: 
wmjj&X'hD. ttz^mx'ii. mimfmz. mi 

tc*fU MS%X\ *6^cS$r 45.0-84. 5%i:. Cr. Mo, 
Si. Co. Cu. V. We7)9*>a>S>3gfcfftJt l«4fe(±2« 
UU.^#7cS^$r-^ltfit'0.5 — 10.0%t, 
f&i: LTCr-Mo-Si - Co^^S^PR 4:15.0— 40.0% i 
Srffi^-t. *4^«Sfefclll*ffl»»«Jt&*» 0.1 -5.0 
%fc, *R£U ^L^t>Wfc^4<Wfr4l.< , 4 

fc. fflriaRjRf»* t , mfi%T^-itT-o.5 — io.o%<o^ 



IZML. M&%X\ 45.0-84.5%. WSXk^jib LTCr 

-Mo-si -com^Mi^r^^mmtmMm.^mt m 

flsffl»JW» i: <^ffl-*t=*t Lll%t, 15. 0-40. 0% 
t. **v^tiS4>fc:Hf*ill»»l»**a%-co.i -5.0 
%t. Srffi-S-U a^LJtte5T*>J:v\ 
[ 0 0 1 0 ] 4Ac. *«BHtt. ±IELJtfflJ«<0^-tih.*» 

it S ix^«M*S^S^VU7V- h X'h h . 
[00 11] 

fi^-i . *i>vHi$ bizmwffitpizftwiLtimiffimm 
<mimwzftm-&%m®. : ?i&. cr-Mo-si -co^-s- 

[0012] SHf&^T* 4Cr- Mo-Si -Co3v££&P 
ti» Cr. Mo, Si«OK»35*20— 50%<O«Sffl-C«ia*^6«W 
(CCo-C-ft4-&A«*i: LTaS»rriW**ff4 L^. Cr. 

Mo. si<7)i£aa*2o%5fcst-m, **+^co<oatta!S[** 

gtilO-150 um b-t&COtmt L^. IOjub SfeiSOSl 

ITtJ. &tz, 150 SiBi6«ftTti. «»JttJ&*fi 

[0013] JbJELfcfcWKtf-fcaSJlfifflifrfc:, iBWsp-C 
10-30%^-ii$i±i) . S«fi^* i 'ffiffi*T-lO%*«T'- 

mk=?&mmmv3Q%mz.xttWLZit2>b. k.®&. w. 
nmtf&T-th tti> izm^Vi^cow&&iftmixt 2. . 

Offl^ti. aa%f. Cr : 1.0 —5.0 %, Mo : 4.2 —1 
5.0%. Si:0.3— 1.2 . Co : 9.0 —30.0%. tiir/Cu. 

v. w. cod*»3&»feafer*Lfci«4fcti2sijajiSr^- 
-co. 5 -io.o%-kw LmmtfrnmrnzFefr t>%zm$L£ 

[0014] $ ^tc. «/?<o^fejc3ie<oa* lv^*» 

Cr : 1.0 —5.0 % 

cr«. mmmb&ws.m&w.ttiziztti. 

ffitt, mm&ZMibZ>7imX'$>Z>fiK U^t. 5.0 %?: 

■rrTffl¥*SMtA*tiip-ri>. 4^, 1.0 %*?«T'«5S 

•T. ZCOtztb. Crttl.O —5.0 %t-TI><7)/f) J *4 LV^ 0 
[0 0 1 5 ] Mo : 4.2 —15.0% 
Moti. SflSfflfcSfrffc-fSfcfcfcfc:. SBfift^ih, 
W^tt$-r6]±$-ti:.i.* 5 , t*^L, 15.0%?:ig^4i:a 

rTffl^c»tt*«i|ttp-r«. 4.2 
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smacks, im £ m&T l mmmmzMB^&n'-t 

ffifaififoh. ZWfzth. Mote4.2 — \5.0%k-fZ><?>ifim 
[00163 Si :0. 3—1. 2 % 

mX'foh1)K 0.3 %*}?fTte. if**6ttfa±c9$jjj|;^ 

^X'%<. 1.2 %£S;c&t®$#miiiL-frc 

ffl#»^* i 'tijD'r?.. ZCOXd^Ztt^. Site0.3 
-1.2 %tcBRJEUfc. 
Co : 9.0 —30.0% 

cow. afifiMfciiHiflwa^+K-ifin, wm^tt^ 
alls**. MmmzTtmtmtcoii&-&z%>itLfz 

LfrL. 9.0 *Sm±£il&03&*ay»3:<, 30.0 
Wmstth. Z<?>£o%:Zbi]*L>. Cote9.0 — 30.0%i: 
[ 0 0 1 7 ] Cu. V. W<0? 

2«Ja±2r-^ffT'0.5 — 10.0%Cu s V, WH M&fflS: 
5frfcUB3. WJ»«e*|fil±S-*i7eRT*4*«. Cu« 
5%. Vte2.0 %. Wte4.0 %&*tl?tittsLi>mu. 

^te-£itT10.0%£j@;i -S»!^jDT'te@S^tiJD Lffl 
#J^tt#iifln-f£. =$Nfc, IMt LTH 9tJ**E1£ 

a&m^sBSfcS:*. cutei.o %jji±. vteo.i %jjll. 
wteo.i %a±x'hhzttm£L\\ 
[ooi8] *m\<r>mmm&&m*. $ ^zmtm 
^fcmwmtmtttottiz -ex i> * v > . hwi^siis 

-?te, MnS . MoS 2 ^t'coei s Jl:^fcJ:U : 'CaF 2 ^i;0#^ 

3 *> *» ^atf nst i «4 « 2 aixh . & £ v **i 

mm. ■w*§tt*[6Lhs«, m^xm±^m^ 

[ooi9] mfommMik^z. &tm. m«ft?. m 
wmmmn^-^mmzM Lmrnxx-. -emo.i -5.0 

x- o.i%*?fc-te. mwrnmrnm^m^^Kmrn^ 
mtL. w&tft&itmtzti. mmnmrnr-t^. 

mm. immw&weTTh. 
[0020] tti. mfofflmm®.?cr)ftmz 2 -50 un 
t -t h cDtimz l \>\ imw»«>* 2 m u m 

®H^T\ 60— 80% Wn— ^-f hg|3t 20— 40%OCoU •/ 
[002 1 ] Sififfl<7)fflli<7) 0 £>. /<C-5-f Vg|?^60% 

*st Tte*«&is $ < a 0 jp-r & . 

80% £ @ S t *ttfc?£ $ #fflcT L W«Effie**«T"*- •?> . 
#«»5i08c«**S^&»«. 1 -10%O^?L^ 



1— 10%t Ufc. 

[0022] *ftwcr>®m%m&&tfcr>mwi<7) lmzm 
1 iz7j?t. mi ( a ) m^nmmsLwmx-h 

y ). ( b ) te ( a ) cOX^r 7fitil.. SiffiggteSiffi 
ffl (M) ittaLffl'fKflHfK^ (H. Cr-Mo-Si-Co 

(P) . CoU-yf-S^ffl (R) frhtt-iX^h. Vte 
MT'M. *!%BJO^S^^«^ffl«cr,ftiJWl|?iJ 
SrH2^-r. 

[ 0 0 2 3 ] 02 ( a ) UHI*iH»*t&^-**tf«^<0 

(m) tmnm^zmmL? (h> tsivsif^jtsijeE 

f(SJ) J&^hXLTV^. .TWSJteMnS X'$>h. V 

teM?LT-S>£. *»W<o«c«aaiS-^«*»4fc:(i» ± 
iEL>taifi»a«i:*&«tak:. RBStU, ^fh* 
K^6**%"C*fi«c»S:45.0%-84.5%t. Ci\ Ho, 

si. Co. cu. v, wno-hfr^mtftuzimitz^m 

ULtCO-^-^TC^ Z -^-It JlTt) . 5 — 10.0%t. 

LX Cr-Mo -Si - Co*^fi^^l5. 0-40. 0% t 
S-ffi^-L. ftiiHiS<5>tHf*iB#«ltt?&, 0.1 -5.0 

LX. ikskytMb LTCr. Si. Mo, Co. Cu. V, WcD3 
•hfrbWXtv/Z 1 S4 fc« 2SW±^a*%T'^ftt-0. 
5 — 10.0%^t^gPFefcJ;t^pJiafl^MftT'*>^-^ 

* . t mmm^-m t mtitmm®? 1 0 

■StimzttL. MM%X: 45.0-84.5%. mMftrFBt 

lx cr-Mo-si - co&^r&ftT® % i$-&m$i t mmm? 
mt Mmmftmtw-gmmzft lmm%x. 15. 0-4 

0. 0% i: $> £ 1, ->te £ IzmWMmftWTi * «fi%T'0 . 1 - 
5.0 %t. 5:IS^L. ?i-£L/WSStLTi;J:^„ 
«H» i: L X . ±1B L fc«(ft<0. h ^7e3S» 

[0024] zti^miimtt&.mzjmL. m&yu 
*>mz£r)K.m ■ $m LBfiiftznzfmjLnt . 

X. E^«cSrNH 3 OfftS#BS\4>-C900 — 1200-CcO?aS 

ov^T-<r<50 1 . mmy^xxm&L^t^m 

KS^SmxmS. Lm®l£<nW1£fc£t:te®m#$:ft&-m 
1000-1200"CcO?SJg$EfflT- 2 »:M?5^^t 3 2 ftMSSIii 
[0025] 1 <Hftte<OiB*a < 900 "C^SI-C'te. M^Ste 
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lfa&CFJ£U m&<Dl&mPf-WtX'$>*) , 1200'C 
l#MSStt£. lS»7UXtffEtS*\ HI 

[0026] 2<ttRIS<OiaK3&»1000nC*aiT'tt. 

j£«*#qFJg. L . — 1j. 1200°C 5 *B x. h t WWft 

[00 27] 

[ Stttffl ] $tf&£> h \ HiCr. Mo Lfc-&£lfc» 
fc. Cr. Mo. Co. Cu. Si. V. W. nttfrVWigXlte. 
l»ifcti2«iaJb(?5^A7C*»i:, Cr-Mo-Si-Co^f 

* * 1 tc^tf- J:3CI*U * I. v Hi $ £> fc 

isffiib-th. ;n6fi^ft*MK3E«L, )«7VX 

#=5:900 °C~1200 o CcoS7C#ffl» Wljx) 4»"C15— 45 
min <OfflBB*fr^ 1 ttMfeffct US. 1 ftMSStt 

WEtti/StifeEffci: Lfc. «r*j. Jfcttfllfc LX. J?J± 

[00283 o^T\ £ft4>HEEtt4fc««JEtt*1000 
°C— 1200r«^7t»H« (AX#A) t^T'15— 45min <7) 2 
»^£1?^2&*BSflsfcLfc. »6ilfc2i«K*S«tf) 

*^ySVP7'v- h (JCTc: 041. 4X 038.8X7.Omm ) £ 

[0029] ^AEKim (MttKttKft) 

»£*6tt«;. H4 U ^ttflttifeffiiTiHE L 



( LPG+Ar ) 3tCi K)J</l'7'4t3j:XJ : ^JUyi<— h 1 £flD 
6. 

[0030] WMi&m : 450 *C ( bW) 
M$mm : 9.0 hr 

: 3000rpm 
A;W7"rB]!g$t : 20rpm 
X/iJ >-^S : lOOkgf (IJ7MS) 
A/l^fr : SUH3 
'J 7 hfi : 10mm 

©^-hfetiJLtiSB! (iflK&ttKf*) 

fettj Lfet^ti . 200 xnzimtfc ^ u -y ks^w 

teftfc^/U:/^— h£^Ufi6L£<^. 400 °Cxl5hr 

[003 1 ] *J»j»ft : 100 jum 

jf : FC 25 
img&fr : 400 °CX15hr 
#ClilL3IJK : 2 mm/mi n 

3rfc. fi!*CTi:LT. b, Cu. Co<?5-&A7HR» 

fc . Fe-MoWoflHffl^PKte* 1 (C5ct J: 3 £E£US 

mlt. t7tc7)*>. a^»*^tc»«t» is 

BTUXlzJ: ism ■ f8MLJ±®#b U ov^r, 1130 
°CtfO«7C#H», (AX^'X) 4»X'30 minOM^Srft^M^ 
*tL/; t dco^^tc. Pb-§-aMa^MtJtc7)*>. a' 
;W7 >—h(cjDXL. ©!3fefiR|l (iS^No. 15) b LX . 

t^ic500 -CT'Jn^tAc. fi^CTlco^g^^ffliBi 

spcs>&. mvm<7)fflmi>*-=7 4 v (p) x°*>h. 
[0032] ttz, mmm (suh a > w^^^B^jt 

PI— ^^ttoAy^v'-hSrflniu ^*t?"j2 (sOft 
No. 16) b LX . ^f&BJfi^i: |S|«<?)^tctt t^„ SS^ 
ISS$r^2(CiK-r. 

[0 0 33] 

[*1] 
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